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1. eICIC CSI remaining issues
1.1. RI tests
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.2.2.1
	R4-125112
	Discussion
	The remaining issues for eICIC RI testing
	Huawei, HiSilicon

	5.2.2.1
	R4-125205
	Discussion
	Further simulation results for Rel-10 eICIC RI testing
	Renesas Mobile Europe Ltd

	5.2.2.1
	R4-125304
	Discussion
	Further RI reporting simulation results for non-MBSFN ABS in eICIC
	Qualcomm Incorporated

	5.2.2.1
	R4-125308
	Discussion
	RI Feedback Simulation Results for Rel-10 eICIC
	NEC

	5.2.2.1
	R4-125327
	Discussion
	Further study on the test framework for RI reporting in eICIC
	Intel Corporation

	5.2.2.1
	R4-125647
	Discussion
	Simulation results for RI test in eICIC
	Ericsson, ST Ericsson

	5.2.2.1
	R4-125815
	Discussion
	On eICIC RI tests
	ZTE Corporation

	5.2.2.1
	R4-125330
	CR
	CR on eICIC RI test
	Huawei, HiSilicon

	5.2.2.1
	R4-125368
	CR
	CR on eICIC RI test
	Huawei, HiSilicon


Previous agreement in the last meeting:
· Framework (based on Rel-8/9 and use gamma1 and gamma2 ):

· Test 2 at high SNR, i.e., gamma1. The SNR value is TBD. And check whether HARQ retransmission is needed.
· Test 1 at low SNR: FFS
· Have offline discussion in this meeting and provide the solution options in this meeting.
· Not introduce Test 3 for eICIC RI testing.

· Reporting mode, periodicity and offset for CQI and RI, and ABS pattern for RI testing
Proposal:

· Huawei, HiSilicon (R4-125112): 

Proposal 1: CQI-1 scheme could be considered as a solution if Test 1 is introduced in Rel-10.

Proposal 2: It is reasonable to set 20dB as test point and (1 = 1.05.
· Renesas Mobile Europe Ltd (R4-125205): 

Observation 1: From a test case perspective, a Rel-8/9 baseline UE could be in position to fullfill the Rel-10 eICIC RI test, however, in practical deployments there is no guarantee that corresponding link/rank adaptation would behave properly in terms of throughput performance. Therefore, the significance of an RI test under ABS interference is questionable.

Proposal 1: Test 1 at low SNR/low correlation is not introduced if HARQ is disabled.

Proposal 2: Enable HARQ retransmissions in eICIC RI test.

Proposal 3: Target Rel-8/9/10 requirements for Rel-10 eICIC RI.
· Qualcomm Incorporated (R4-125304): 

Proposal 1: For test 2, use SNR = Es/Noc2 = 20 dB and (1=1.05. 
Proposal 2: Introduce a second test to prevent UE’s blindly reporting rank 2. ( value for the test should be strictly larger than 1.0 for the test to be effective against the cheating.

Proposal 3: For the second test, all the following four approaches work. Our preference is the first or the second approach wherein MCS is chosen based on CQI plus bias.

Reuse test 1 of Rel-8/9, with MCS chosen based on CQI-1: If this approach is adopted, propose SNR = Es/Noc2 = 0 dB and (2 = 1.05;

Reuse test 1 of Rel-8/9, with MCS chosen based on the best of {CQI-1, CQI, CQI+1}: If this approach is adopted, propose SNR = Es/Noc2 = 0 dB and (2 = 1.01;

Reuse test 1 of Rel-8/9, with HARQ ReTx enabled: If this approach is adopted, propose SNR = Es/Noc2 = 0 dB and (2 = 1.01;

Reuse test 3 of Rel-8/9: If this approach is adopted, propose SNR = Es/Noc2 = 20 dB and (2 = 1.1

· NEC (R4-125308): 
Proposal 1: We suggest the minimum Gamma_1 to pass the test to be 1.08.
· Intel Corporation (R4-125327): 
Observation 1: (2 is not stable even with some options like, HARQ retransmissions, CQI biasing and MBSFN.

Proposal 1: Test 1 is not introduced for eICIC RI test.
· Ericsson, ST Ericsson (R4-125647): 

Proposal 1: MCS selection shall be based on CQI rather than CQI-1;

Proposal 2: Test 1 is not introduced in Rel-10 eICIC.
· ZTE (R4-125815):
Proposal1: For Test 1, HARQ retransmission should be enabled and test SNR can be set to 0 dB.

Proposal2: For Test 2, HARQ retransmission is not needed and test SNR may be set to 20 dB.
Open issues:
· Qualcomm draft a way forward in R4-125895.
· HARQ for Test2:
· Turn on HARQ for Test2;

· Turn off HARQ for Test2

· Required throughput ratio for Test2;
· Should Test1 be introduced?
· If not, the test is not a sanity test.

· How can Test1 be implemented: 
· Use biasing CQI, e.g., CQI-1; or 
· Turn on HARQ retransmission; or
· Lower the interference level, i.e., Ei/Noc2 = -12dB, Noc1 =Noc2 =Noc3=-98dBm/15kHz , use CQI, and the test metric is
· Option 1: Gamma_1 ((1); or
· Option 2: Gamma_2 ((2);
· Reconsideration of whether Test3 should be introduced.

Agreed Way forward:
· For other checking point, in the next meeting the following options will be investigated:

· Option 1: investigate “test 1” with

· Noc1=-98dBm/15kHz, Noc2=-98dBm/15kHz, Noc3=-98, Es/Noc2 (cell 2) = -12dB
· Antenna investigate correlation = low
· Evaluating Es/Noc2 (cell 1) ranging from 0~20dB with 2dB steps
· Turn off HARQ

· MCS is chosen based on CQI;
· Option 2: investigate “test 3” with

· Noc1=-98dBm/15kHz, Noc2=-98dBm/15kHz, Noc3=-98, Es/Noc2 (cell 2) = -12dB
· Antenna correlation = high
· Evaluating Es/Noc2 (cell 1) ranging from 0~20dB with 2dB steps
· Turn off HARQ

· MCS is chosen based on CQI;
· Other options are not precluded
· Other detailed setup follows that of Table 9.5.3.1-1 RI Test (FDD) and Table 9.5.3.2-1 RI Test (TDD);

· Companies are to provide evaluation results showing both Gamma_1 and Gamma_2 values for both option 1 and option 2.
· HARQ for Test2:
· Turn off HARQ for Test2

· Gamma_1 for Test2:

· Gamma_1 = 1.05 at 20dB
2. FeICIC
2.1. Work plan for FeICIC
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15
	R4-125442
	Approval
	Work plan for FeICIC
	CMCC


Proposal:
· CMCC (R4-125442): 

The work plan is proposed in the following:

· 3GPP RAN4#64bis 8 - 12 Oct 2012 Santa Rose US
· Core requirements discussion (Cell identification, RLM, RSRP/RSRQ measurements accuracy)

· Agreements on interference scenarios and side conditions
· Agreements on reference receivers and simulation assumptions
· Performance

· Demod and CSI feedback requirements: discussion on reference receivers
· 3GPP RAN4#65 12 - 16 Nov 2012 New Orleans
 US
· Core requirements

· Alignment of simulation results and initial CRs on core requirements (Completion if group decide to specify certain requirements in test cases)

· Performance

· RRM test case discussion and planning

· Demod and CSI feedback requirements: test case discussion and planning
· 3GPP RAN4#66 28 Jan - 1 Feb 2013 Malta EU

· Core requirements: maintenance if necessary

· Performance

· Agreements on RRM test case and assumptions
· Agreements on framework of Demod and CSI feedback requirements
· 3GPP RAN4#66bis 15-19 Apr 2013 TBD

· Performance 

· RRM test case simulation alignment and initial CR
· Demod and CSI feedback simulation alignment and initial CR
· 3GPP RAN4#67 20-24 May 2013 Fukuoka JP
· Performance 

· Further RRM test cases simulation alignment and CR complete
· Further Demod and CSI feedback simulation alignment and CR complete
Agreed Way forward:
· Work plan:
The work plan is proposed in the following:

· 3GPP RAN4#64bis 8 - 12 Oct 2012 Santa Rose US
· Core requirements discussion (Cell identification, RLM, RSRP/RSRQ measurements accuracy)

· Agreements on interference scenarios and side conditions
· Agreements on reference receivers and simulation assumptions
· Performance

· Demod and CSI feedback requirements: discussion on reference receivers
· 3GPP RAN4#65 12 - 16 Nov 2012 New Orleans
 US
· Core requirements

· Alignment of simulation results and initial CRs on core requirements (Completion if group decide to specify certain requirements in test cases)

· Performance

· RRM test case discussion and planning

· Demod and CSI feedback requirements: test case discussion and planning
· 3GPP RAN4#66 28 Jan - 1 Feb 2013 Malta EU

· Core requirements: maintenance if necessary

· Performance

· Agreements on RRM test case and assumptions
· Agreements on framework of Demod and CSI feedback requirements
· 3GPP RAN4#66bis 15-19 Apr 2013 TBD

· Performance 

· RRM test case simulation alignment and initial CR
· Demod and CSI feedback simulation alignment and initial CR
· 3GPP RAN4#67 20-24 May 2013 Fukuoka JP
· Performance 

· Further RRM test cases simulation alignment and CR complete
· Further Demod and CSI feedback simulation alignment and CR complete
2.2. RRM core: Interference side condition, reference receiver and cell detection

2.2.1. System level simulations
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.1.1
	R4-125079
	Discussion
	Interference conditions for FeICIC with 9dB CRE
	Huawei, HiSilicon

	6.15.1.3
	R4-125080
	Discussion
	Cell identification performance with FeICIC
	Huawei, HiSilicon

	6.15.1.1
	R4-125256
	Discussion
	System level simulations for FeICIC with 9 dB cell range expansion
	Qualcomm Incorporated

	6.15.1.3
	R4-125261
	Discussion
	RRM Measurement Accuracies for FeICIC
	Qualcomm Incorporated

	6.15.2
	R4-125316
	Discussion
	RLM requirements for FeICIC
	Qualcomm Incorporated

	6.15.1.1
	R4-125324
	Discussion
	Further discussion on interference conditions for FeICIC
	Intel Corporation

	6.15.1.3
	R4-125398
	Discussion
	Further Results on feICIC Cell Search
	Renesas Mobile Europe Ltd

	6.15.1.1
	R4-125402
	Discussion
	System level simulations for FeICIC interference level discussion
	China Telecom

	6.15.1.1
	R4-125594
	Discussion
	Interference Conditions for FeICIC Requirements
	Nokia Siemens Networks, Nokia Corporation

	6.15.1.1
	R4-125805
	Discussion
	On interference conditions for FeICIC
	ZTE Corporation

	6.15.1
	R4-125083
	Approval
	Way forward on RRM Requirements of FeICIC
	Huawei, HiSilicon

	6.15.1
	R4-125307
	Discussion
	Way forward on FeICIC
	CMCC, LGE, NSN, NTT DOCOMO, Qualcomm 


Previous agreement on System level simulations [1, 2]:

· N=2 interferers should be modeled for cell detection and RRM/RLM requirements for FeICIC

· RAN4 shall consider the minimum requirements and test cases to ensure 9dB handover bias for all deployment scenarios considered so far in RAN4.
· The target SNR for serving Pico cell for both cell identification and RLM/RRM [1]:

· ES/Noc3 = -4dB
Proposal:
· Huawei, HiSilicon (R4-125079): 

Proposal 1: It is reasonable to design the 1st and 2nd strongest interferers as 4dB and 2dB respectively for RRM and RLM test case design for FeICIC with 9dB CRE.

· Qualcomm, Incorporated (R4-125256, R4-125261, R4-125316):
Proposal1: Use the following signal levels for defining the cell detection and RRM/RLM requirements: Es/Iot=-11.6dB, Es/Noc3=-4dB, Ei,1/Noc3=5dB, Ei,2/Noc3=2dB

Proposal2: The strongest interferer and the serving cell should have colliding CRS. The second interferer and the serving cell shall have non-colliding CRS.
· Intel Corporation (R4-125324)

Proposal 1: Cell detection requirement for FeICIC with a CRE bias of 9 dB should be defined for Es/Iot = -11.0 dB.

Proposal 2: For FeICIC cell detection tests, the strongest interference level should be defined as D1/Noc=4dB.

Proposal 3: For FeICIC cell detection tests, the second strongest interference level should be defined as D2/Noc=1dB.

· Renesas (R4-125398):

Proposal 1: RAN4 to discuss whether the feICIC core requirements should be modified to be based on only low mobility channels

Proposal 2: If RAN4 thinks Rel-11 core requirements should be generic, proposals 2a and 2b should be adopted for Rel-11.

Proposal 2a: Cell detection requirements for feICIC should be defined for Es/Iot = -11.07 dB.

Proposal 2b: Define the feICIC cell search test case for -4 dB measured cell, with two dominant interferers: SNR1 = 4 dB and SNR2 = 2 dB.

Proposal 3: If RAN4 thinks Rel-11 core requirements should only be for low speed UEs, proposals 3a and 3b should be adopted for Rel-11.

Proposal 3a: Cell detection requirements for feICIC should be defined for Es/Iot = -11.59 dB.

Proposal 3b: Define the feICIC cell search test case for -4 dB measured cell, with two dominant interferers: SNR1 = 5 dB and SNR2 = 2 dB.
· China Telecom (R4-125402):
Observation 1: ES/Iot =-11~ -11.5 dB can be used as the side condition of cell identification for FeICIC with a CRE bias of 9 dB. 
Observation 2: The 1st strongest interferer can be assumed with the medium of D1/Noc for cell identification and RRM/RLM requirements, and the corresponding test cases’ design.
Observation 3: The 2nd strongest interferer can be calculated based on D1/Noc.

· Nokia Siemens Networks, Nokia Corporation (R4-125594): for cell detection and RRM
Considering Case#1, 24dBm Tx scenario, Es/Iot= -11dB (5%-ile);

We propose single condition set of 
(Es/Noc, EI,1/Noc, EI,2/Noc) = (-4dB, 5 dB, 3 dB), or 
(Es/Noc, EI,1/Noc, EI,2/Noc) = (-4dB, 5 dB, 1 dB) and (-4 dB, 3 dB, 3 dB), 
EI,1/Noc from a Macro cell with colliding CRS and EI,2/Noc from a Macro cell with non-colliding CRS. 
· ZTE Corporation (R4-125805):
Proposal 1: For defining requirements and tests for cell detection, the proposed Es/Iot is -11 dB.

Proposal 2: For defining requirements and tests for cell detection, the Es/Noc could to set to -4 dB.

Proposal 3: For defining requirements and tests for cell detection, the (D1/Noc, D2/Noc) setup has two options.
· Option 1: (D1/Noc, D2/Noc) set to (4.6, 0.5) dB
· Option 2: (D1/Noc, D2/Noc) set to (5, -0.7) dB (slight preference)
Proposal 4: For defining requirements and tests for RRM/RLM, the side conditions should be set to Es/Iot = -11.0dB, Es/Noc = -4dB, D1/Noc = 5dB, D2/Noc = -0.7dB.
Open issues:
· Interference side conditions:
· Option1: Es/Iot = -11.6dB 
· Ei,1/Noc3=5dB, Ei,2/Noc3=2dB for general case (Qualcomm);
· Ei,1/Noc3=5dB, Ei,2/Noc3=2dB for slow speed case only (Renesas);

· Option2: Es/Iot = -11dB, 

· Ei,1/Noc3=4dB, Ei,2/Noc3=2dB (Huawei, Renesas for generic requirements);

· More precisely Es/Iot = -11.07dB

· Ei,1/Noc3=4dB, Ei,2/Noc3=1dB (Intel);
· Ei,1/Noc3=5dB, Ei,2/Noc3=1dB and Ei,1/Noc3=3dB, Ei,2/Noc3=3dB (NSN);

· Ei,1/Noc3=5dB, Ei,2/Noc3=-0.7dB (ZTE)
Agreed Way Forward:
· Working assumptions agreed online in the main session: Es/Iot=[-11]dB, (4,2,-4)dB
2.2.2. Cell detection and measurements for 9dB CRE
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.1.3
	R4-125080
	Discussion
	Cell identification performance with FeICIC
	Huawei, HiSilicon

	6.15.1.3
	R4-125264
	Discussion
	Cell Identification Requirements for FeICIC
	Qualcomm Incorporated

	6.15.1.3
	R4-125325
	Discussion
	Further simulation on cell detection for FeICIC
	Intel Corporation

	6.15.1.3
	R4-125375
	Discussion
	Performance of cell detection for FeICIC
	MediaTek

	6.15.1.3
	R4-125398
	Discussion
	Further Results on feICIC Cell Search
	Renesas Mobile Europe Ltd

	6.15.1.3
	R4-125465
	Discussion
	Link level simulation results for feICIC cell detection
	Fujitsu

	6.15.1.3
	R4-125775
	Discussion
	On cell identification with FeICIC
	Ericsson, ST-Ericsson

	6.15.1.3
	R4-125776
	Approval
	Link simulation assumptions for cell identification with FeICIC
	Ericsson, ST-Ericsson


Proposal:
· Huawei, HiSilicon (R4-125080): 
Observation 1: In all cases, the cell identification delay with 2cell IC is shorter than the cases with 1 cell IC. And, the cell detection identification is different under different cases and different channel models. The cell identification time is related with PSS /SSS sequences from interfere cells/serving cell and idiographic channel model.  

Observation 2: In all listed cases, cell identification delay is shorter for interferer (4, 2) dB configuration than for (4, 3) dB configuration. Because cell identification delay is longer than 1000ms in the case 3 and 4 under AWGN, it is better to configure the 1st and 2nd strongest interferer are 4dB and 2dB respectively.
Proposal 1: Based on the cell identification performance, it is reasonable to set the first and the second strongest interferers as 4dB and 2 dB respectively..
· Qualcomm Incorporated (R4-125264):
Proposal 1: Use the following signal levels for defining the cell detection and RRM/RLM requirements.
Es/Iot=-11.6dB, Es/Noc=-4dB, Ei,1/Noc=5dB, Ei,2/Noc=2dB

Proposal 2: Cell identification delay requirements should target 800ms latency.
· Intel Corporation (R4-125325):
Observation 1): PSS/SSS IC receiver could significantly shorten the cell ID acquisition delay for 9dB CRE given either 1 or 2 aggressor cell are cancelled;

Observation 2): The cell ID acquisition delay could not meet the Rel.8 or Rel.10 requirement if IC receiver is not implemented for some cell ID combinations.
Proposal: Since IC receiver brings significant gain for PSS/SSS detection, FeICIC capable UE should be able to apply PSS/SSS interference cancellation in cell detection process.
· MediaTek (R4-125375):

Observation 1: Without PSS/SSS IC, the performance of cell search varies significantly with the combinations of PSS/SSS sequences of the victim and aggressor cells.

Observation 2: PSS/SSS IC is useful in improving the performance of cell search. Without PSS/SSS IC, cell detection requirement may not be met in some cell IDs combinations of the victim and aggressor cells.

Proposal 1: RAN4 evaluate on various cell IDs combinations to identify the most representative case(s) for specifying the cell detection requirements.
· Renesas (R4-125398):

Proposal 1: RAN4 to discuss whether the feICIC core requirements should be modified to be based on only low mobility channels

Proposal 2: If RAN4 thinks Rel-11 core requirements should be generic, proposals 2a and 2b should be adopted for Rel-11.

Proposal 2a: Cell detection requirements for feICIC should be defined for Es/Iot = -11.07 dB.

Proposal 2b: Define the feICIC cell search test case for -4 dB measured cell, with two dominant interferers: SNR1 = 4 dB and SNR2 = 2 dB.

Proposal 3: If RAN4 thinks Rel-11 core requirements should only be for low speed UEs, proposals 3a and 3b should be adopted for Rel-11.

Proposal 3a: Cell detection requirements for feICIC should be defined for Es/Iot = -11.59 dB.

Proposal 3b: Define the feICIC cell search test case for -4 dB measured cell, with two dominant interferers: SNR1 = 5 dB and SNR2 = 2 dB.
· Fujitsu (R4-125465):

Observation 1: The Rel-8 requirement cannot be met without PSS/SSS IC except for EPA5 in the interference setup where Es/Iot are higher than -10dB.

Observation 2: PSS/SSS IC with 1 cell cancellation can meet the Rel-8 and Rel-10 requirement except for the interference setup where Es/Iot is lower than -11dB.

Observation 3: PSS/SSS IC with 2 cell cancellation can meet the Rel-8 and Rel-10 requirement for all the simulated conditions.
· Ericsson, ST-Ericsson (R4-125775, R4-125776):

Proposal 1: Scenarios with one colliding aggressor cell are considered for all RRM/RLM requirements.

Proposal 2: The strongest aggressor cell (Cell 1) and the measured cell (Cell 0) have colliding CRS.

Proposal 3: Combinations of PCIs, PSS and SSS as in Tables 2 and 3 are used in cell identification link-level studies.
Open issues:
· Interference side conditions: Es/Iot = -11.07dB, Ei,1/Noc3=4dB, Ei,2/Noc3=2dB;
· CRS colliding configuration:
· Option 1: The Pico cell has colliding CRS with the strongest aggressor and has non-colliding CRS with the second strongest aggressor cell;
· Option 2: The Pico cell has non-colliding CRS with the strongest aggressor and has colliding CRS with the second strongest aggressor cell;

· MBSFN-ABS or non-MBSFN-ABS

· Prioritize non-MBSFN-ABS for simulation

· The cell identification performance shall be defined for both non-DRX and DRX cases;
· Reference receiver for cell detection:
· Whether SS interference cancelling receiver should be reference receiver.

· Simulation assumptions for FeICIC cell detection.
· Ericsson drafts a contribution.
Agreed Way forward:
· Interference side conditions: Es/Iot = -11.07dB, Ei,1/Noc=4dB, Ei,2/Noc=2dB;

· Prioritize non-MBSFN-ABS and do not preclude MBSFN-ABS for simulation;
· Reference receiver for cell detection;
· SS interference cancelling receiver for modelled aggressor macro cells;
· Consider both cancelling two interference cells and one interference cells for the simulation in the next meeting, assuming two interference cells are explicitly modelled.
· Ericsson provides the contribution of R4-125918 to capture the agreement in this meeting.
2.3. RRM performance: RLM, RSRP and RSRQ

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.2
	R4-125081
	Approval

	Simulation assumptions for RLM in FeICIC
	Huawei, HiSilicon

	6.15.2
	R4-125082
	Approval
	Simulation Assumption for RSRP/RSRQ measurement accuracy of FeICIC
	Huawei, HiSilicon

	6.15.2
	R4-125316
	Discussion
	RLM requirements for FeICIC
	Qualcomm Incorporated

	6.15.1.3
	R4-125261
	Discussion
	RRM Measurement Accuracies for FeICIC
	Qualcomm Incorporated


2.3.1. RLM

Proposals:

· Huawei, HiSilicon (R4-125081): 

Provide detailed simulation assumptions based on proposed side conditions.
· Qualcomm Incorporated (R4-125316):

Proposal 4: The RLM test is defined for non-MBSFN ABS. That is, a separate test for MBSFN ABS is not needed.

Proposal 5: Reuse the same Rel-8/9/10 RLM requirement for Rel-11 FeICIC RLM. That is, RLM thresholds for Qin and Qout should be maintained (10% and 2%), and in-sync and out-of sync evaluation period of 200msec and 100msec remain unchanged compared to Rel-8/9/10. The requirements apply for both non-MBSFN and MBSFN ABS.
Open issues:
· Interference side conditions: Es/Iot = -11.07dB, Ei,1/Noc=4dB, Ei,2/Noc=2dB;

· CRS colliding configuration:

· Option 1: The Pico cell has colliding CRS with the strongest aggressor and has non-colliding CRS with the second strongest aggressor cell;

· Option 2: The Pico cell has non-colliding CRS with the strongest aggressor and has colliding CRS with the second strongest aggressor cell;
· MBSFN-ABS or non-MBSFN-ABS

· Prioritize non-MBSFN-ABS for simulation

· Simulation assumptions: 
· Huawei drafts a contribution.
· Reuse the same Rel-8/9/10 RLM requirement for Rel-11 FeICIC:

· RLM thresholds for Qin and Qout should be maintained (10% and 2%), and in-sync and out-of sync evaluation period of 200msec and 100msec remain unchanged compared to Rel-8/9/10
Agreed Way Forward:
· Interference side conditions: Es/Iot = -11.07dB, Ei,1/Noc=4dB, Ei,2/Noc=2dB;
· CRS colliding configuration:

· Option 1: The Pico cell has colliding CRS with the strongest aggressor and has non-colliding CRS with the second strongest aggressor cell;

· Option 2: The Pico cell has non-colliding CRS with the strongest aggressor and has colliding CRS with the second strongest aggressor cell;
· Prioritize non-MBSFN-ABS and do not preclude MBSFN-ABS for simulation;
· Huawei will provide the joint contribution to capture the agreements for RLM simulation assumptions in this meeting.
2.3.2. RSRP/RSRQ

Proposals:
· Huawei, HiSilicon (R4-125082):
Provide the simulation assumptions.
· Qualcomm Incorporated (R4-125261):

Proposal 2: The strongest interferer and the serving cell should have colliding CRS. The second interferer and the serving cell shall have non-colliding CRS.

Proposal 3: Reuse the same accuracy requirements as defined in Rel.10 for eICIC and adjust the Iot levels to account for the added interference from the colliding CRS.
Open issues:
· Interference side conditions: Es/Iot = -11.07dB, Ei,1/Noc3=4dB, Ei,2/Noc3=2dB;

· CRS colliding configuration:

· Option 1: The Pico cell has colliding CRS with the strongest aggressor and has non-colliding CRS with the second strongest aggressor cell;

· Option 2: The Pico cell has non-colliding CRS with the strongest aggressor and has colliding CRS with the second strongest aggressor cell;
· MBSFN-ABS or non-MBSFN-ABS

· Prioritize non-MBSFN-ABS for simulation

· Simulation assumptions: 

· Huawei draft a contribution.

· Reuse the same accuracy requirements as defined in Rel-10.

Agreed Way Forward:
· CRS colliding configuration for evaluation in the next meeting;

· Option 1: The Pico cell has colliding CRS with the strongest aggressor and has non-colliding CRS with the second strongest aggressor cell;

2.4. UE Demodulation/CSI performance
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.3
	R4-125318
	Discussion
	Demod and CSI reporting requirements for FeICIC
	Qualcomm Incorporated

	6.15.3
	R4-125645
	Discussion
	Basic configuration for FeICIC demodulation/CSI Requirements
	Ericsson, ST Ericsson

	6.15.3
	R4-125113
	Discussion
	Evaluation of interference levels for FeICIC demodulation testing
	Huawei, HiSilicon

	6.15.3
	R4-125315
	Discussion
	PBCH performance requirements for FeICIC
	Qualcomm Incorporated

	6.15.3
	R4-125344
	Discussion
	Discussion on PDSCH demodulation test and reference receiver in Rel-11 feICIC
	LG Electronics

	6.15.3
	R4-125317
	Discussion
	PDSCH demodulation performance of CRS IC receiver  for FeICIC
	NEC

	6.15.1.2
	R4-125311
	Discussion
	Interference cancellation receiver complexity
	Qualcomm Incorporated

	6.15.1.2
	R4-125326
	Discussion
	Further simulation on PBCH detection for FeICIC
	Intel Corporation

	6.15.1.2
	R4-125373
	Discussion
	Link level simulation results on feICIC CRS-IC receiver
	MediaTek


2.4.1. General configurations for demodulation and CSI
Proposals:

· Qualcomm (R4-125318):

Proposal 1: For demod and CSI requirements/test, the number of aggressors to be explicitly modelled and whose CRS interference to be handled by UE should be N=2.
Proposal 2: Define demod and CSI requirements/tests only for non-MBSFN ABS as much as possible.
Proposal 3: Define demod and CSI requirements/tests such that UEs with good and bad CRS-handling are clearly differentiated.
Proposal 4: For PDSCH demodulation requirements and CSI reporting the ES,I/Noc1 of the first and second aggressor levels should be set to 14 dB and 12dB, respectively, based on the 50%-quantile of the CDF and the difference between the two aggressor levels.

Proposal 5: For PDCCH/PHICH demodulation requirements the ES,I/Noc1 of the first and second aggressor levels should be set to 6 dB and 4dB, respectively, based on the 10%-quantile of the CDF and the difference between the two aggressor levels.

Proposal 6: Use 2 OFDM symbols for PDCCH/PCFICH requirements.
Proposal 7: Use the normal PHICH duration for PHICH requirements.
Propose to define the following test cases for FeICIC demod and CSI

· PDSCH
· Transmit diversity, 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
· Open loop spatial multiplexing, 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
· PDCCH/PCFICH
· 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
· PHICH

· 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)

· PBCH

· 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-ABS (FDD,TDD)

· CQI

· CQI reporting under fading conditions, PUSCH 3-0, 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)

· RI

· RI reporting test, 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
· Ericsson (R4-125645):

· Proposal 1: Only the performance of PDCCH/PCFICH, PDSCH and PHICH transmitted on ABS-protected subframes is verified;
· Proposal 2: MMSE-IRC is studied as the equalizer for feICIC demodulation performance requirements.
· Proposal 3: PSS/SSS/PBCH/SIB-1 shall be explicitly modeled in the aggressor cells for demodulation.
· The basic configuration is summarized in Table 1 for demodulation requirements.
Table 1: Basic configurations for feICIC demodulation requirements

	Items
	Setup

	Channels
	PDCCH/PCFICH, PDSCH and PHICH

	ABS vs non-ABS
	The performance shall be defined for ABS only

	CRS configuration
	Both colliding CRS and non-colliding CRS

	Transmission mode
	TM2 [TM3]

	Number of CRS ports
	2

	Bandwidth
	10 MHz

	UE category
	2-8

	Number of aggressor cells
	TBD

	Equalization
	MMSE-IRC

	Interference modeling
	The interference shall be explicitly modeled, PBCH, PSS/SSS  and SIB-1 shall be modeled in the interference cell

	MBSFN  configuration
	Both MBSFN and non-MBSFN

	Channel model
	Explore different channel model combinations


· The ABS pattern can be:
· FDD: ABS pattern for PDCCH/PCFICH and PHICH:  [10000000 10000000 10000000 10000000 10000000];
· TDD: [0000000001 0000000001]
· The basic configuration for CSI test is:

· CSI test for colliding CRS case shall be introduced, and CSI test for non-colliding CRS case is FFS.

· Only one aggressor cell is modeled in CSI test
· One Noc level for all the OFDM symbols in ABS protected subframe is perfered. Given that, BLER criterion is introduced for ABS protected subframes
· Huawei, HiSilicon (R4-125113):

Observation: The number of interferences being cancelled depends on the interference levels, target SNR and what physical channels are evaluated.

Proposal: Considering handling the worse interference scenarios and ensuring the performance of different channel, it is necessary to defined RAN4 FeICC demodulation testing cases under 9dB bias by explicitly modelling N=2 interferences.
· LG Electronics (R4-125344):

Proposal 1: For PDSCH demodulation for feICIC, we should consider low target SNR, for example, under 10dB corresponding to 30% throughput point in case of TM3 with rank2.

Proposal 2: In case of colliding CRS between serving cell and any dominant interfering cell, CRS-IC should be assumed as reference receiver.

Proposal 3: In case of non-colliding CRS between serving cell and all dominant interfering cell, both of CRS-IC and Puncturing receiver should be assumed as reference receiver.
· Intel Corporation (R4-125326):
Observations:

1) If channel estimation is assisted by previous subframe, the performance of non-colliding case could have a larger boost compared with colliding case;

2) CRS colliding case always outperforms the non-sliding case if IC receiver is implemented;

3) When PBCH-IC receiver is applied and all aggressors are cancelled, the 1% BLER could be achieved at Es/Noc = -4dB; On the other hand, if PBCH-IC receiver is not applied in ETU channel or if only 1 aggressor is cancelled in EPA channel, it is difficult to meet the 1% BLER at Es/Noc = -4dB. 

Proposal 1): Consider EPA channel model in further PBCH simulations for 9dB CRE;

Proposal 2): In order to meet the target decoding SINR for 9dB CRE, UE should be able to cancel 2 aggressors for PBCH detection.
· MediaTek (R4-125373): 
Proposal 1: RAN4 evaluate over the following cell IDs configurations to identify the most representative case(s) for specifying the associated requirements.
	Case #
	Descriptions
	Cell ID (example)

	
	
	S
	SI
	WI

	Case 1
	 [(S,SI), (S,WI), (SI, WI)] = [C, C, C]
	1
	7
	13

	Case 2
	 [(S,SI), (S,WI), (SI, WI)] = [N, N, C]
	1
	2
	8

	Case 3
	 [(S,SI), (S,WI), (SI, WI)] = [N, N, N]
	1
	2
	3

	Case 4
	 [(S,SI), (S,WI), (SI, WI)] = [C, N, N]
	1
	7
	2

	“C”: CRS collision; “N”: CRS non-collision; “S”: Serving cell; 

“SI”: Stronger Interferer; “WI”: Weaker Interferer.


Observation 1: Without interference mitigation implemented, the PDCCH performance under two interferers is significantly deteriorated.  

Observation 2: For both CRS collision and non-collision scenarios, CRS-IC receiver can effectively improve the PDCCH performance. 
Observation 3: Under some scenarios, the PDCCH performance improvement of CRS-IC receiver cancelling two interferers relative to that cancelling one interferer is not significant. 

Observation 4: For CRS non-collision scenario, CRS puncturing receiver can effectively improve the PDCCH performance.
Open issues:
· PDSCH simulation assumptions:
· Number of explicitly modelled interfering cells:

· N = 1;

· N = 2;

· N > 2;

· Interference levels:
· Methodology to selecting interference levels: 

· Select UE according to 50%-ile of CDF of all CRE Pico UEs;
· Provide the 2-D CDF of the interference levels of two strongest aggressor cells, i.e., Ei,1/Noc3, Ei,2/Noc3;
· Interference modelling: 

· Should PBCH, PSS/SSS, SIB-1 be modelled in interference cells during the simulations.
· CRS configurations (colliding and non-colliding):

· Both colliding CRS and non-colliding CRS should be taken into account;
· Can we agree a set of CRS configurations as cases for evaluation?

	Case #
	Descriptions
	Cell ID (example)

	
	
	S
	SI
	WI

	Case 1
	 [(S,SI), (S,WI), (SI, WI)] = [C, C, C]
	1
	7
	13

	Case 2
	 [(S,SI), (S,WI), (SI, WI)] = [N, N, C]
	1
	2
	8

	Case 3
	 [(S,SI), (S,WI), (SI, WI)] = [N, N, N]
	1
	2
	3

	Case 4
	 [(S,SI), (S,WI), (SI, WI)] = [C, N, N]
	1
	7
	2

	Case 5
	[(S,SI), (S,WI), (SI, WI)] = [N, C, N]
	1
	2
	7

	“C”: CRS collision; “N”: CRS non-collision; “S”: Serving cell; 

“SI”: Stronger Interferer; “WI”: Weaker Interferer.


· MBSFN ABS or non-MBSFN ABS:
· Only define the requirements for non-MBSFN ABS;
· Transmission mode: TM2 and TM3;
· Number of CRS ports: 2;

· Bandwidth: 10MHz;
· Reference receiver:

· CRS interference cancelling (CRS-IC) receiver and/or puncturing receiver should be taken into account;

· CRS-IC receiver should be taken into account;

· MMSE vs MMSE-IRC
· Propagation conditions: explore different channel model combinations;
· ABS pattern: 

· FDD: ABS pattern for PDCCH/PCFICH and PHICH:  [10000000 10000000 10000000 10000000 10000000];
· TDD: [0000000001 0000000001];
· Test metric:
· 70% relative throughput;
· 30% relative throughput in case of TM3 with rank-2;
· PDCCH/PCFICH simulation assumptions:
· Number of explicitly modelled interfering cells:

· N = 1;

· N = 2;

· N >2;

· Interference levels:

· Methodology to selecting interference levels: 

· Select UE according to 5%-ile of CDF of all UEs;

· Provide the 2-D CDF of the interference levels of two strongest aggressor cells, i.e., Ei,1/Noc3, Ei,2/Noc3;
· Interference modelling: 

· Should PBCH, PSS/SSS, SIB-1 be modelled in interference cells during the simulations.

· CRS configurations (colliding and non-colliding):

· Both colliding CRS and non-colliding CRS should be taken into account;

· Can we agree a set of CRS configurations as cases for evaluation?

	Case #
	Descriptions
	Cell ID (example)

	
	
	S
	SI
	WI

	Case 1
	 [(S,SI), (S,WI), (SI, WI)] = [C, C, C]
	1
	7
	13

	Case 2
	 [(S,SI), (S,WI), (SI, WI)] = [N, N, C]
	1
	2
	8

	Case 3
	 [(S,SI), (S,WI), (SI, WI)] = [N, N, N]
	1
	2
	3

	Case 4
	 [(S,SI), (S,WI), (SI, WI)] = [C, N, N]
	1
	7
	2

	Case 5
	[(S,SI), (S,WI), (SI, WI)] = [N, C, N]
	1
	2
	7

	“C”: CRS collision; “N”: CRS non-collision; “S”: Serving cell; 

“SI”: Stronger Interferer; “WI”: Weaker Interferer.


· MBSFN ABS or non-MBSFN ABS:

· Only define the requirements for non-MBSFN ABS;

· Number of CRS ports: 2;

· Bandwidth: 10MHz;

· Reference receiver:

· CRS interference cancelling (CRS-IC) receiver and/or puncturing receiver should be taken into account;

· CRS-IC receiver should be taken into account;

· MMSE vs MMSE-IRC
· Propagation conditions: explore different channel model combinations;

· ABS pattern: 

· FDD: ABS pattern for PDCCH/PCFICH and PHICH:  [10000000 10000000 10000000 10000000 10000000];
· TDD: [0000000001 0000000001];
· Test metric:
· Reuse Rel-10 test metric for PDCCH/PCFICH;
· Control symbol length:
· 2 OFDM symbols for PDCCH/PCFICH;

· Extended PHICH duration;

· PHICH simulation assumptions (the same as PDCCH/PCFICH assumptions except that)
· Propagation conditions:

· Test metric:

· Reuse Rel-10 test metric for PHICH
· PBCH simulation assumptions

· Number of explicitly modelled interfering cells:

· N = 1;

· N = 2;

· N >2;

· Interference levels:

· Methodology to selecting interference levels: 

· Select UE according to [TBD]%-ile of CDF of all UEs;

· Provide the 2-D CDF of the interference levels of two strongest aggressor cells, i.e., Ei,1/Noc3, Ei,2/Noc3;

· Interference modelling: 

· Should PBCH, PSS/SSS, SIB-1 be modelled in interference cells during the simulations.

· CRS configurations (colliding and non-colliding):

· Both colliding CRS and non-colliding CRS should be taken into account;

· Can we agree a set of CRS configurations as cases for evaluation?

	Case #
	Descriptions
	Cell ID (example)

	
	
	S
	SI
	WI

	Case 1
	 [(S,SI), (S,WI), (SI, WI)] = [C, C, C]
	1
	7
	13

	Case 2
	 [(S,SI), (S,WI), (SI, WI)] = [N, N, C]
	1
	2
	8

	Case 3
	 [(S,SI), (S,WI), (SI, WI)] = [N, N, N]
	1
	2
	3

	Case 4
	 [(S,SI), (S,WI), (SI, WI)] = [C, N, N]
	1
	7
	2

	Case 5
	[(S,SI), (S,WI), (SI, WI)] = [N, C, N]
	1
	2
	7

	“C”: CRS collision; “N”: CRS non-collision; “S”: Serving cell; 

“SI”: Stronger Interferer; “WI”: Weaker Interferer.


· Reference receiver: 

· PBCH-IC + CRS-IC;
· CSI testing:
· Number of explicitly modelled interfering cells:

· N = 1;

· N = 2;

· N >2;

· Interference levels:

· Methodology to selecting interference levels: 

· Select UE according to [TBD]%-ile of CDF of all UEs;

· Provide the 2-D CDF of the interference levels of two strongest aggressor cells, i.e., Ei,1/Noc3, Ei,2/Noc3;

· Interference modelling: 

· Should PBCH, PSS/SSS, SIB-1 be modelled in interference cells during the simulations;
· One Noc level;
· CQI reporting under fading conditions, PUSCH 3-0, 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
· RI reporting test, 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
Not handled due to lack of time.
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